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d9) Bxmmft (jp) 
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(74)ft3A 





(54) mwazmi mtm. u#>F&tf^nsro&tttf;& 



(57) mm 

&tf^*i(**«iai-r«stiitcS75yifjEW<D9^©ft 




(2) 

1 

mmmmwm 

mm i ] mmtomnm i ke«©7 

ffiiffl 3 ] # y * a — f-;HSftT**« tfjJ&I 2 JcfB 
[!f*S4] t/^n— f;Ha(*T*S5^*S2JCiE 

mm5i B&m<Dm$mm\cBm<D7s.;mfr 10 
[w*gt e ] mm i Ki2«©iaifoii*&m-f si** 

Xh o T, E9>J^OE3SJ#^ 1 £Et<D7 5 7 SEflltf) 

cn*«7] n^2&^t4(o^t*n*M was 
ietic07 5 y Mm<\<D 5 *>(0%&®&%%tz%ffit& 
w&t?mmm 0 20 

© 9 ^©^astt^wr mmz 8 «s«u:o-»x 

Ho 

csssJcjs 1 0 1 mm 7 K£i©ttH«a&&3oc t 

1 1 1 fit*! 8 {ar»^fiM£#iy;: i: 30 

mm 1 3 ] mm 7 £!e«<o$tBi»ffl^T, 
y fiy K*ttat*m 

[f»I»OT 
[000 1] 

*f», fgjiigTfg^ 40 

[0 00 2] 

S (TScienceJ Vol. 222, 1 9 8 3^, 

p.p 7 6 5~7 7 1 ) o 

ommmcm * * / * a- ttimzm u 



fffl¥9 -203734 

2 

ft ( fMo 1 ecu I ar Cloning Seco 
nd Editionj (Cold Spring H 
arbor Laboratory Press, 19 
89^) chapter8, 9, 1 2) „ Sfts HSc 
hapter8, 9, 11, 1 2fcJ4*/*a-" t;l/JS 

y-- >?-f § c k^sn-ri^o 

[0 0 0 3] LfrL&mcftt><Dl]&m^5CtT' 
SO fe OTfc 0 > AoSUtt OKI/ £0 X fe % C £ 

[000 4] 

m&mtzmmmn. mmm^~¥tm 
stoT'fcSo i^iaSs ^ae?x 

[000 5] 

mm^xyy bmicmmc%mLx^mfc?z 
mat 5M&tt%mu ^aef^GAD i 

vt^7^/mmnm^trc 0 $ 

ft, tf>7ny hA^7'jm-i/3>Sia») 

g a d 1 1 ag?A^Bfiw$sw4afi?Tft* c fc*ai 

^Lft 0 |5c DNA^3-KtSGAD I IS 

aSgaitlc^StSfty&iR^Lft. ft 
T> MiriWt G A D I IgfiSti:^S*S'r«Ci:*flSg 



(3) 

3 

Lfc. cftXL W»*»eiE«K:JtU»Ml©GAD I 

iae?xttGADi i gajwtttusnntf, tarn 

[0 0 0 6] i»5>GAD I IISSX^GA 

di WLG&mmmtzmz'&ziiK ae?o 
gad i iw&nmmzzt.%miLfco 

[0007] to?^ mmmmt 

£7\ SfGADI IgSSilS«aM<J<OlfilJf*£tS* 
KfrUfcff, GAD I Iia«£ifontWS£-fc>:3tJff 

jwfswft^o h*«*hi* n« c t mm i>tco c <d c 

fctt, jfiW^WnGAD I Ifiift^M^fil-Scli: 20 

fit X *'J - :i y 5 c ^Rli6-e^§ c jWfl 6 
tUnfc* ttc. GAD I I ae?*W«tt^<OKS{C 

tCo 

[0008] ctiziczij, *mtt, (i) mm<D 
mm^ i nmmvy s /m^mmm^m^m 

( 2 ) mimmim \ mm<D7 
**saiuci*i-s*ift, (3) #u*a— jvwftft-e 30 

£5 (2) tc^fSom (4) t/^n-^WnfrT- 

* s ( 2 ) fciaf^m c 5 ) mmomm^ 1 k 

[0 0 0 9] *«W14, (6) (DfCiatRWK 
ISi-rSttHHtJi, (7) (2) (4) (D^fft 

bnmcmm<DfafomtiitmMz*&-iz, wmn 40 
ejus*! 1 mm<07 s y sejijo 5 ^nmsmm 

*#tyc£*ftsi£*si&tti43k (s) (5) kek 

fc^a^-rsma^n, (9) (6) tci2e©ttmu 
m^tsctmmttmm^yh, (10) (7) 

(in (8) icmmommmtt^tsctmmtt 50 
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5fcffl*-yK (12) (6) KK«©ttWliaS*ffl^ 

t, mmzmtzm. (13) m tiatEofc 

ttJtSl^ffl^T, Kft^HiT^m (14) (8) 

[0 0 1 0] tit. (15) (6) 

(8) KlSSO^tBa^Xfi (9) (11) KiB 
«Ofcffl*'y Ffcffl^T, ( 1 ) £lgt(7)Jnm 
(2) ft^b (4) OV>-f tlfr 1 «£iat<Dtaf*X« 
(5) ^fBldV^yF^tB-r^Xr-y^^tyci: 

*<«ii:t**©x4ry-^>y»ffi, (is) mtm 
& s^xttSfiBress (1 5) K^iE©ffiox^y 

[00 1 1] 

m&^mmh, mmB^cD^xiM.mmmm^u 

?ft£GADI IilfrPfcffr&Lfco ^tfrftfn-F 

•fssaa (gad 1 isait) o^Tt*©75/ii 

ffljlttftS^ 3 0 %~ 4 0 %W±0* ; 6D V—tf&Z 

DS/*-^3 0 %W±, L < U 4 0 %tt±T«*ge 
>y F tt^OitJIJB** 1 © LTt ^ 5 c i: tt c 

sfl v't y i: t> V y ht mmic <fc 5 feOf* D , 7 

[0 0 12] LfctfoT, *^WOGAD I I SSStt 

©E^«E?iJS#£f3ic«^SE?iJi: 3 0%«±, 
$ L < ti 4 0 %fi(±0*tos;-*^1-« c t 0 

mm^^Lrc i o%nmws&m^Tmmm£ 
\<\ *%wogad i igas*3-F-r*ae?a, 
wFtLhTfSgbfcGADi ige«*3-H-r*a 

[0 0 l 3] *%Wt±, G A D I I gaiOKj^tt^, 
»8!StlftGAD I I 

ia«*fch*»<*?L«««cftat«<:fc^ kg a 

DI Hftftft^?nscfc*W5^k:t«fe©T« 



(4) 

5 

(^Antibodies A Laboratory 
ManualJ (Cold SpringHarbo 
r Laboratory Press, 1988)C 
h a p t e r 6) o LfcftoX^mMG A D I I US 

[0 0 1 4] GAD I I gailOftffllCO^m Mi* 
0GADI Iga»C«t«IS«*fflV^TGADI IS 20 

©gad 1 1 wmKm%w&m\ s^mm*. 
mku mmia: o g a d i i m&mm?%Ji& 

*»kLTtt, WltlRltrcl (R IK 7t£^ 
i'feL Xttt^tfK (F ITCVp-5(* 

K KRBS*f!lffl-r*^ffi £ LTtt, ELI 30 

SA, ?xX#>7D>y hfe 7p— >M 

f* h u-^fflt^sxtt^nstsitt-rsTSFtttf* 

(0 0 15] GADI ISSS^fiJfflLT, GA 

D I I gfig£gf£^ SJtftXfiG A D I I 'J F£ 

®GADI ISag^IilLTKGAD I lMf*X«G 

AD I I u#:/F£SfS£-tf\ ^§8fc<fc9^Jn{*Xtt 

OmKmLftQA D I I gfiKtRG A D I I tttt 40 
^GADI IU/f>K*KiSS*, SfcKRttXttKU 
FSSHU ict« J: DUnftXii 'J # > F£fc 

|gT-a^ 0 GAD I Igag<D'J^f>Kk:ttPL 

p ctry f*^;U5' y>j» 5<o*i»**?/i/**- 
[ooi6] sfc, ae^^tta-rs^tLTtt^ft 50 



it#ffi¥9-203 7 3 4 

6 

RT-PCRffi ( TCu r r en t Protocol 
sin Molecular BiologyJ (Gr 
eene Publishing Associate 
s and Wiley— Interscience) 
Ch a p t e r 1 5) Xtt-T^-f f-a/vf^U *V-ri 
— >3>S (|1I*C h a p t e r 1 4) «!*tf6ti« 0 

*»H©^Sfc«Ttt> ffiffl >X^cDttft 

■5 i: Lfc7a-7(D&2\cmz$&i£2kfiZm*t5 

/ vT 7 'J 2V X£ft ? fe / vf X U *V XU# 

[0 0 17] /W7'J^Xtft: 

5J£Lhl OKTx S S C 

5CU:1 0«TxDenha ldt" s 

\mAT<D\Zui)y®.+ YWh (pH6. 8) 

3 OfiU: 5 0 %WT*;I/A7 5 F 

0. ltU:l%WT©SDS 

gjl 0 0/ig/ml|$#t RNA 

m \ 0 0 /x g/mlifttDNA 

£f5fijg3 5&l^L4 2°C 

aasia 5 0 $m± i mm 10 mjcf 

[0 0 18] ©/WXUX-f-tf— > 3 y 
5£U OttTx S SC 
5«±1 OKTxDe nhaldt' s 
lMKTOenU^ft-f F'J^i* (pH6. 8) 
3 0&<^L5 0%*;W>75F 
1%«T«SDS 

151 0 0/ig/mlgSt RNA 
fil 0 0fig/m liigfiDNA 
1x105^12x106 cpm/ml cDNAX 
n-X 

5&l^U4 2°C 
SJSBtfl 1 2BfRfl£(±2 0B#1«T 

tf, ±EO-5^, fo'jy|tFU^ ( P H6. 
8) , XJ±SDSt±ftI*3S:<4:tJ:i^ 
[0 0 19] CtieoaeFOttliJOfci&tfflt^ya 
- 7 tt D N A T t R N A T* fe E % 5 T' fe ffl ^ 5 d t T* 
t5o t h<DmBn<DWMlZ3 x 1 0 9 fB^t^ 

nrt^o 1 6SSODNAtt4 16 aS#ft-T5©T\ 
C CDS^O D N A mm t F ©M&®*3>TH#JT* f 

1 6ifiST*S5 0 Hffl±t<ia)gSW±T-*5Cfc35>«g 



C£*nfSff3 0~7 0%T?fcft{£ |3-F» 3- 

Fg^l^ftfeffiffl^reSS. 

[0 0 2 0] DNAXttRNA**ft#£jS-8*SlS 

C£WMt¥tfiK&t6tZ£t&lL<tot>tiX^Z 0 it 10 

^^KHA-etsfWittT, w*tf, i) etf- 

yiL 2) /^;HL 3) 4) KU> 

*ffc, 5) MftHllft □-^5y 1 

f*t7i/7 h'tszTfzmmm , 6) 7) 

U>«3S©S*Ofc«JlLfcDNA, RNAO^-fig^i 

fcLTtt, W*tf, 1) 2) ^/Wfc, 3) 

vfn^^y-yfL 4) «y>IWk, 5) i^flfc (7 

, 6) HJUHlft (r/U* 'J 7 * X7 7 20 
€) tf±K*tf5ft*. E5lJ^)E5lJS^2k:iB«0D 
N A*ffc$£iS**i:t tc, ±ie^fb^X{i»«W?b 
SM*fcw;**lfcD N A*©fc0fcgft 

BflODNARtfRNAfi, K{fc¥fc*te*ifcDNA&tf 
R N A^^iiB^-atrfctDT&So 

[0021] gad i igea<oi*mfcj:«3i<ox^y 

m^^mmbrmmmmmcmm 30 
t>mibz>nnim%mm&mi ^mmx^\ $ 

fc, GAD I I SSfljfffiWIBniciMBXttftfflSft** 

&ta» sstofflU'ffl^itioGAD i litems 

C ^ t «t D *©X * U y*^T-* 
A D 1 I lagOftffltfSttffcS. 

[0022] s/cgadi immtKfctzmxa 

GAD I I U#:/F0&tfi£«fc5SS<DX*y-x;/7lC 
O^Tfi, IStt{*X«y«>F^?S (PRIM) * 40 

Ttt, iuBDGADI I tmtmfoXltGkD 1 I 

y YZtkmzum&Zo g a d i i y f 

y*f>F#GADI Igefti:IS^t««t9fcft*ci: 
# k. 5) ti, c ft#*f|fl| L Tcm<D 7,>>V--y>f-hm> 

[0 0 2 3] ffc, Jl^lcisaogWKo^m 
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BOJ^fcZ-lfx/ny b'W7V ?4*-i/3 y& 
^RT-PCR^ -f^faA^7iJ^-tf->3 

[0024] wtkhwj^u tmmthKWA 

t%t>\ *3®fi«i:©«i|ic|8£sn*to-ett4^. * 

<hmij i >HFffiT*%soJiinf5iaa*3- f-t s 

1. ffFSv-yFOftS 

§F^-yHi, V/H— 77-/*-8; ( TNa t ur 
ej Vol. 263, 1 9 7 6^, p p 7 0 1 ~ 7 0 

3) zmtLxmLrc, nmat. 5«d7^t; 

^7^1- (ffi^liiS) KS>x^/l/x 

(den) zmmftmu -m&2-7*;7** 
i^ymvy (aaf) £o. 02%#i?MfpJS (#y 

ra^Sfflff^tB^SSLfco DENS^12, 2 4, 4 

8i«HRtfi, 3, 5, 7i3mmmm&L, m 

RNAiiMtcffifflL/c 0 $fc, g7 7 F«k»)aifil*fT 
l/\ jft»*lRf|Lfc. &fclfaiit2-8 0°ClCT{S#U 
ff<D7xx^y7n-y Hcffl^fc 
[0 0 2 5] 2. RNAOUK 
£RNA(i, TMethods in enzymol 
ogyjVol. 154 (Academic Pres 
s Inc., I 9 8 7£) pp3~2 8fciB«©73& 

zMtLxmuirco 

(o mien, mm*3 g?-om%m*X'm 

U 100mlO5. 5MGTCJM {.97-Vytt 
i/7*~h5. 5mM, N-v7n -/l/^/l/ni/y 0. 
5%, 2 5mM^x>gjtFy>A, pH7. 0) ichu 

(2) »Mi*, 3 0 0 0 r pm, 1 Oftf^L^gf Lfc 
St, ±»«*SW2 8X-r>yn--*Hli8iMF H-y 
^71) fc4n*Tfc^fcfcfcS 1 . 6 g/m 1 <CHrS"> 

(77;UT->7S) 50%, 1 0 0mMxf-Uy^7 5 
yHBirthVW (EDTA) ( P H7. 0)) 1 
2mltfiBL, SW2 8 7Wy?'a-£-£ffl(^T2 
5 0 0 0 r p m, 2 4 BfPsg, 1 5 XX'ftMZft^ tc a 

[0026] (3) tt,mB%, 6 0 Ofi 1 CD4M GT 
CflMUcjg^U 1 5 0 0 0 r pmTSiL^SL, 
g^|5]iRb/c 0 1 MSH^ 1 5 n 1 , x^/-;|/4 5 
0 n 1 *flp*» 1 5 0 0 0 r p m, 1 O^^S^S 

(4) COJtlS*, 131 (153ml) ©TEgfS (1 
mM Tris-Cl (pH7. 5), ImM EDT 
A) tcSffrL (SJtS$^TE»«[*iiPAfc) ,150 
0 0 r pmTS^aU, S»aJ»«@lKUfc 0 

(5) jSJBti:Hl07x/-/I//^nD*^Z»€S^ 



(6) 



u 1 5 o o o r pm> i o u mmm 

(6) afiStl/1 Ogt0 3MS8*r-y$A (pH 
5. 2) £in* % 2. 5$i©x*/-;I/£in*, -2 
0 -CT* 2 0 5j«gf£, 1 5 0 0 0 r p mf l^lt 
U »7 0%l^/-*T«i IS 
tOTEJSjftfCjg^U -8 0tT-fi#Lfc„ &ffrKfr 
P>5~7mg0£RNAtff# 

(7) polyA RNAit ol igotex d T 
30 super™ (B^n'^ag) ^ffl^T> It 
V ^8*039 KfT^fco fl§^fc£RNA©fiti-@3 
feDlmgT', ol igotex dT30 supe 
r B §7 5 0 (il»TpolyA RNAOfiUS* 
fiofc. £flr»C*5^T\ lmgO^RNAA»6fi2 0 
ftgOpolyA RNAffftStlfc. 

[00 2 7] 3. c DNA-y-7"h^^£/ 3 y 

Ctlfcl. He»073ffi (TAnalytical Bio 
c hemi s t r yj Vo 1. 2 1 4, 1 9 9 3*^, 
p p 5 8-6 4) tUSUTfro^o 
( 1 ) fgRfctt, ffl^fctffltaS p o 1 y A R N A 

(D^polyA RNAti, ^tl-^tlo 1 igotex* 
c DNA?g$ 

1 0 x T a qmmm (/<-*Xr/l/"*HH) 
1. 2 5mM d NT P 

EcoRI — (dG) is 771"?- (2 ft g/> 1 ) 
X h o I - (d T) 30 77^V- (2 /i g/p I ) 
Taq#'^7- t? (/^yx;l/T-g) (5u/ji 1) 
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d T 3 0 super™ (CBHf ^OttfllT* 
cDNA©^<S©&&ff^fco ^«S*SO*#ttAiR<D 

%S(DcDNA-ol igotex dT3 0 su 
per™ iCti. ^-;t;bf^->f7yX7x7-S' 
(SSiaS) Tpoly d C tail fcftftJU E 
coR I - (dG) „ T^-fV-fcTaqtf'J*?-- tf 
(A-*;/x/l/v-H) T-tyxlIOc DNA££$L 

fee 

iKOtyXic DNA^IEItWDc DNA-o 1 i g 
otex dT30super"offlT'icDNA^ 

[00 2 8] ®mm%^tifc c D N Argf&fi E c o R 
I - (d G) >s KtfXo h I — (dT) 030 fi-fy-t^ 
-fcffl^T P C RgjS (fCurrent Proto 
cols in Molecular Biolog 
yj (19 8 7$, Greene Publishin 
g Associates and Wiley— In 
tersciencett) Chapterl5 KfflftD 

mm^Tigmifco pcR0£fts±, UT01M0 

mmX\ 1 * /l& 9 4 °CT- 9 0 5 5 °CT< 2 

5h *K7 2TC^3»aS*-&*ci:i:LT, 2 

6 9 (i 1 

1 0/i 1 

1 6/i 1 

2#i 1 

2fL 1 

1 p 1 



[00 2 9] (2)®+f7-f7^^3>ffli, il^tl 



it 1 0 0 n 1 



1 OxH buffer 
EcoRI 



10/il 
7 5/z 1 

Sri 0 0/i 1 



1%BSA 

1 OxH buffer 
Xho I 



7 5m 1 

Htti esses© 

1 0# 1 
frl 0 0(1 1 



©EcoRl9J§r& 1 00ft 107x7-;l//^nn 
7*/Wv&?g£U 1 5 0 0 0 r pmT'lL^IL> ?K 
}SjKgP^*@lRtrco C0jg$t 1 0 jt l©3MSIt 
hU<7A(pH5. 2) fciKlA, 2 50^1 10x5?/- 
/l/*iig*fc& 1 5 0 0 0 r pmT'SitafrKLffilgfclel 

tftitH* 7 0%x£/ -/I/ 1 m 1 fflcfrU K 
7 5 /i 1 0«g*Kig»;£-&;fc o cft£T 
IBIM0M^ LT 3 7 rr-HftSJS*^ X h o I Tffl 



3 7TC 

[00 30] (3) 1 00/i l©7i/-;^nn* 
>W»*B£U 1 5 0 0 0 r pmT'iS&ftliU 
»»*@lRUfc. CI 10/1103 MftUt h 'J 

7A(pH5. 2) ^JJOX., 2 5 0/i l<DX*/-;I/£ 

tax/c^ 1 5 o o o r vrnx-m^'mu-fammw. 

U 7 0%x*/-/MmlTi*R*ifc&L3a&Lfc 

tf, i o o (i i ©«gzkKig»s-e\ 

[003 1] 4. if7h7^i/3>ff0«^0^^^ 
-^\0#A 

(1) pBluescr ipt I 
^->ID * E c o R I . X h o I (£gjfi«) ?U3« 
Lfc„ «fr*fttt, 3. (2) T?*Lfc£ft#ffl^fc. 
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(2) $$fr?ftfcpB luescriptl I 
<0«««J ymt%b acterial a 1 k a 

line phosphatase (SffliSS!) 
X. 6 5 XT 1 f$®R&Z-&Xftorcfa !00|il(O 
7x/-;I//^nn*;l/A£g£U I500 0 rpm 

[0 0 3 2] (3) Op l^SMIEItf-r- 

l^ACpHS. 2) £jtax.> 2 5 0 p l©x£/-;b 
m^fdk, 1 5 0 0 0 r p mT-8&#KLaj8£®iR 
U 7 0%x*/-;MmlT^*ffi&L£iiLfc 10 
& 100ng/fi Ucft5«t5fc:Stig*»C}S«¥*-a: 
tc 0 

(4) 3. Tl#5,tl/tae?7^77'J-?gffii: > ft 

m ymtzn-ok P Biuescri P tii^ 

^^-^li gat ion pack™ (B*is-y 

[0 0 3 3] 5. ^h7^'>3>^oae?<D}Wigi 

4. (4) T?&SStffcfi(S«*£T, 20 
E. c o 1 i JM1 0 9n>k s f-yh-t;U (SffijgtO 
fcg£U *1730M 4 2°CT?4 5m *±7' 
3#Hgj£S-£fc& S 0 Cig*9 0 0 /i 1 £ijQ;i, 3 
71C, lftlSilt, ^**-*E. coliJM109 
IC^ALfco E. col iJMl 0 

[0 0 3 4] 6. MBTOm 

en z<D*mmz. Tmmmi mx%mcm 

LB«^±to£flf£ 30 

7> k°>"J > «M» 1 0 0 n g/m 1 

IPTG (SSjgS!) 0. ImM 

X-ga 1 0. 0 0 4% 

* U > y fc ffl ^ 5 a@ t L /Co 

(2) aa*2oooasiJ?u &%Z7y\£y>)y 

Zl 0 0 fig/m\^tS2m\<DLBimi%mxi%mL 
Tciks TMolecular CloningSeco 
nd EditionJ (Cold Spring H 
arborLaboratory Pressl989 40 
¥) C h a p t e r 1 tE«<07;l/* I) &T*itfc?£«l 

[0 0 3 5] 7. Yvh7av hxw--y? 
(l) SjtBLftlfim Bio Dot W*7"; 
Kg) »TM2tot^n>^77> (5U# 

©0. 1 MzkUfct MJ 0. lSfiftthUW 50 
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^KtC2 0#&S£#fc o 

©*<D& 0. 2M T r i s-C 1 (pH7. 5) , 
0. 1 5MjmikthVVLmt2ft®fc£t<#rc 0 
2 x S S C X 2 ftmfcf&bfco 

(2) 2. ■CftSLfcHFlBpo 1 y A RNA&O'iE^ 
ffFUpolyA RNAiO, KltftCTP (a- 2 P 

-ddp) (jii/^m) m^xhurmmm 
m mt^mm) icx<ommmm^^tx\ 

Zft? ft<0 p o 1 y A RNAfrSc DNA7°D-75: 

(3) (i) •c-'-f-i'Dy^yy^ytsgL/cafe^t 

( 2 ) -pfEH L/cc DNA fc*«TO*ftT/ W 7 U # 

[0 0 3 6] ®7'l/AY7WV€->3> 
5 x S SC 

5xDenhaldt' s 

0. 1 Mtfnyy$-fr-U7A ( P H6. 8) 

5 0%*;l/A75 K 

0. 5%SDS 

1 0 0/ig/mlSSt RNA 
100(ig/mlI1i^fflfDNA 
K£fiJt4 2°C 

Kmm i «@ 

5 x S SC 

5xDenhaldt' s 

0. 1 MVWjymthVVL (pH6. 8) 

5 0%*;bA75 F 

0. 5%SDS 

1 00/ig/mlfSt RNA 
1 OO^g/m l^tt+Mrff^DNA 
(2) T?fBSU;fccDNA7o-7 (5x 1 0 s c pm 
/ml) 

4 2 °C 
StSBtKl 6BIISI 

[0 0 3 7] (5) *<Dfc, t^o>^>77^#« 
500ml<7)2xSSC(0. 1%SDS£#CK 

o. 2xssc, o. i x s s cmmwmxzti? 
n3 oimToe oxxmim, t-v^ytf? 

Ds lE^ffFliOc DNA7P-7t<D,^l^J:t^ffFS 
©c DN A7a-7<t«Dig^^^«e^l^L/c 0 
(£gBT 3 1 fflcoSfi^#?»n/c 3 5<D 1 f@£!KL 

fco ) 

[0 0 3 8] 8. fi»EM©ifc£ 
iSSffi?ijO^(±, fMolecular C 1 o n i 
ng SecondEdi t ionj chapterl 

SOcDNA 7°n-7<Dl££l<D^l{:£^it«iJ 
OfliStts T 7 s e q u e n c e kit™ (7 7/I/V 
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u e s c r i p t I I UcMkbrcMB. : ?m<DEW£ 

[0 0 3 9] 9. *€nS/-J5?#T 
$££ft/c«{5W£*K?iJ£DDB J (DNA Da 
ta Base o f J a p a n) <Dt—2 J^y t IC?M. 

*ui?-<Dn.-Dfrt>r j: ^%mfc : ?mzc tmm l 

[0 0 4 0] 10. c DNA^-WJ-OftS 
DENS#ft7*^©j!F«taai«J:DafflLfcpo 1 yA 
RNA 4/igA^77;UV^7S^^A-b^/N-c 
DNA^y-ti/X^-y h™ £ffll^T, »«fEL 
tclf-oXc D N A£/££ff o/c 0 «T«<0«M 

f5» (i) yypLtyjv-itmu wmu 

IS, DNAilfjy7-HftC«fc5DNA^jSSiSt«fcl3Zl 
*§IcDNA££$L, (KOcDNAOPSSKNo t I 
/EcoR I7^72-£ttanT5fc*&T4DNA7-f 

/Co Ctlfci OSfiBfc: E c o R I l&JMR«g|5{M 
fScDNA^I/co 

(2) C<Dc DNA£, A g t 1 1 ^q-xyy^£ 
- (7 7/l/V->7i!) fCT4DNA';A*— tf^ffl^TS 
AL, GIGAPACK Gold™ (7,h^^^-> 
ID £ffl<^T/W^-S/' \ A 77->*(D*lC 

[0041] ii. ^m&Tcom 
^m^mma m 0 1 e c u 1 a r cion 

ing SecondEdi t ionj Chapter 
■To 

(1) 10. T*ftflLfcc DNA*^tyv^7v';-* 
Y 1 0 9 0 r 0. 7 
tStsnZY^mcU^U 1. 5%*3S£3trNZYJg 
«7°b- HclvVc 0 4 2rc6i$|l8igf8*?T5<:i:T' 
cDNA*;*AfcStr77-**^jSStffc& dc07° 

M, 5D*°710 ©j££tl/c77-^$E?L 
fc„ 

(2) £c07^/U2-£7*®{ttM7.kl;\/7-^ 

© c d Nkmm^tc 0 mtom& i. c 1 ) 

(3) W&Zttc DNA£7 5°CT-2B#P|aftMaLT 

-Y-tf— >3>lcffl^/c7P-7{c(i s 8. T*J£gE*»J£ 
fcSLfcGADI I»£?»»*7y^A7^U>^ 
U ABO 7>^i7^'J> y+ -v 
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(4) /W7';^v-e-^3yoiS^ 7y/1/*-k:h 

£L/c c D N Afr&H^ft/c^f- < 7i/7+Mciil& 
t377-^fr^£fi(0GAD I IIfi?$j|ft 0 

[0042] <n«ffy2>ffFffiifswftiaHa)7=y 
i. acs7«9^m! 

gad i \m^\z-D^xwvmm'^\ ae?* 

io ^ItBllft. 

(1) ^SfiWHlOl 1. (4) X(i (5) T?NZ Y*A 

(2) (i) ©!is$5 0/i i tY 1 090 x-*mn 

2 0 /i 1 £fg£L, 3 7 °C, 15 flURtLfco 

(3) *4>& 100/t g/m 1 7> t°i/U y£-gty 1 
0ml NZYigiftE (2) T*ii^L/cjSiK*»L, 3 7 

xz—w%m u mmm tr^t mm l/c 0 

( 4 ) 8 0 0 0 r p m, 5 SHBifttaHl L, ±i» *@IR 
20 Lfco 

[00 4 3] (5) K±»t, 5M NaCl^lm 
1 , ^Ux^L^^U 3-/1/6 0 0 0*1. 1 g^AP 
x., M^L/co 

(6) l?§?g^J<±tC 1 BfPIlt, 1 0 0 0 0 r 
pm, 4 °CT- 2 0 #fS&L#K£ff o fc. 

(7) ttt8*|s|lRL, 7 00 p lOSMigflftdBML 
fc. 

(8) ^nnt^SOO^lMTffifL 5iofc 

Lfc. 

30 ( 9 ) 5 0 0 0 r p m, 1 0 afflHfoSHiU /WI£[h! 
iRLfc. 

(10) dtlE, lmg/ml RNaseA, 5mg 
/ml D N a s e I * 1 /i 1 f O 

3 7°C-eiBtmiL/c<D^, 2 0%^'Jx^b 
y^U 3-/1/6 000 (0. 8M NaC 1)£600 
M 1*0*, *±K3 0»ffl]RgL/co 

[0 0 4 4] (11) 4°CT\ 1 5 0 00 r pm, 2 0 

Lfc& wm&sLLka 

(1 2) C<D&mfc5 0 0 n lOSMjgS, 5 0 /i 1 £0 
40 5M NaC I, 50/xKOO. 5M EDTA^iD 
MK, 4 0 0 ft KD7x/-;l/^n^.Tar#L, 7 
7~=J*mfrLT c D NASSIJ^ft. 

(13) WmW&mj: 1 5 0 0 0 r p rru 5 ftHa&k 
MLfdl *l*HliRL/c. lilc 1 m 1 cDx^y- 
;U*iP^, 1 5 0 0 0 r pm, 2 0#W»&#ilU 1 

(14) 70%X*y-/UlmlT*att*iJEi*U 10 
0 /i 1 <DT Ej§IS (T r i s — C 1 pH8. 0 10 
mM. IraM E D T A) EifcRfcigfrU DNA?§1 

50 
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[0 0 4 5] 2. GAD I VMfc?<D^ f-^iDWA 

gad i iae?%wToakftK«to, 

DNAjgjS (1. T'HSLfctO) 
E c o R I (MSH) 
R N a s e A (B*i>"->g) 
1 0 x H b u f f e r (3S 

M«7j< 



fi05rSS3 7t 

[00 4 6] (2)^-01, 0. 7%NuSieve™ 

gtg7^d-x (mmm) nfsmzfti<\ 2. 1 

kb pftiS<ODNA*gjDHiU C©DNA£GENE 
CLEAN I I™ (7+3S/H) fcffl^TIRMB 

pBluescriptll ( 1 y. g/ji 1 ) 
1 0 xH buffer 
E c o R I 
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(= (1) DNAWW0£*ttT0«fc5fcU *JHfi*Ec 
oRI (SffiillD iaSDNAW^fofco 

20/i 1 

2 /i 1 

1 fi 1 

1 0 ii 1 

6 7 /i ! 

£lt 1 0 0 /t 1 



[0 0 4 7] 2 li 1 1M 

8. 1 /t 1 B a c t e r i 



* (3) DNA£ffl&jAt?pB luescriptll 
(X YvZ'J-yW t E c o R I T^BfMiU yWc 

(DE c o R I T*<0«»fH, KTOS-efTofc. 



2 M 1 
2#c 1 
2pl 
1 4 /x 1 
20/i 1 



i s 



PH 
A 1 k a 



line Phosphatase (SSittD *j&P 
t 6 5 0 CT'lBfp B TOlU/Cc 

, 7x/-;i//chc 1 3 mmnmcu^* 

DNA ( (2) T-IISItfctO) 



KLfcft, T E»«KT 1 0 0 n g//t 1 icfcfrl/fc, 
®2) T*$5JifcDNAi: v ®?f#5ftfcpB lues 
c r i p t I I£, UT<D£T-KfS£-y\ DNA£^ 

5 M l 



uescriptll EcoRI ^j(0r% (®T*aH8!Lfcfc©) 1 ji 1 

i ofg^-r^— >h>^777- (a*^->«) 2/* i 

-ys) i ft i 



T4U3?— e (H*5* 



KisSfit i 6 °c 
g£2$|BI 

[0 0 4 8] 3. ae?©*9ia'\o»A 

2. TffSLfcGADI I^AL/c^^^ 
ESev^S*S«*^T, E. col iJM10 93>H°r 
yh-tr;b (SffiiitO fcg£U *lif3om 4 2 
°CT' 4 5 m 7jc±T 3 S 0 C igifi 

900 /iia^ 37°C, lPfilt, 
E. c o 1 i J M 1 0 9fcUALfc„ E. c o 

1 i J Ml 0 9^@iKLfc o ft*>\ COG AD I IjI£ 

m^Wtihtc (gSt#^ F E R M P - 1 5 1 6 
5) „ 

[0 0 4 9] 4. ae^OttSI^jOttS 
(1)4. TUlRL/cE. col i JM1 09£LBg 
A^ift ( 1 0 0 ft g/m 1 7>^>'JX 0. ImMI 



I 1 p 1 
&II2 0/X 1 



PTG, 0. 0 0 4%X-ga 1 a£) feJSt, 3 7°C 
T'l 6^Jg»Lfco 

(2) tittu- -<D 5 afe(70nn--^2 
ml LBig% (1 0 0/ig/ml7ye->'jy#W) 
fc**., 3 7°CT 1 6S#f|fg«L/c 

(3) fOl, 1 2 000 r pm, 1 5^S<L^1LT 
MML, MagicMiniprepTM (7°n^# 
CD Kfi£^7'775KDNA8ill*laIiRLfco 

(4) @lRb/cDNA^T7S/-^x>->yy^-y h 
(77/1/VS/7S) ->-^xyxU £i§SK 

ju^st^ufco gad 1 1 m&wm&mmmv 
[0050] 6. 7z;mmm®.%. 

5. T?tt£LfclS3Sffi5>J*»e, GAD! I16fi©7= 
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/mimftfeLfco gad i iwm<D7^ymn 
zmmmmm^ 1 ic*? 0 
[0051] <ntm 3 > g a d 1 1 ae?©/— $y 

GAD 1 iae^©/— yfy7uy h'UfV MH- 
zz a y&KZZmtii*, rcurrent Proto 
cols in Molecular Biolog 
yj Chapter 4fcfBK£nTV**;W»77l/Tfc 
F gfty ;Vft^a»* ffl ^ § £ & tc & Wt o fco ffl t > it 
polyA RNACttt, M^H^^ 5 0 0 n 10 
g X\ ®IEtiTS&tf D E N J8#ft 7 */f <DffJg<D p o 
1 yA RNA^ftfeO, ^»f)2. T*SS 
LfeSTlIHOfTOpo 1 yARNA*/8l\fcfc<Z><0 

[0 0 5 2] (D^Ii2fpBUescript 

i i±k?)^cgadi i mBfr*nimmm\c.x. 

(2) ^tott, i«HS«^**rjffo-xy;MK(Bit 
WflcmtX, @«£T3GADI Ilfi^^iLft, 

(3) (2) T^KLfeGAD I I«e?*GENE 20 
CLENE I l" (7+nizW m^Xmbfca 

(4) fcSLfeGADI \ mfc=F*yy$LzfvJLY 

d n A v^U y >f* -y F 'j y)?-vy/w aso 
£m>TS,SiM2fm»\ a - P 3 2 d C T P 
(7VS/-vi»B!) fcffi^T* P-dCTP«»LfcGA 
D I iae?7a-7%ft«Lfc. 

(5) (4) T*ft«bfc7n-7£fflir>T, STlE^flT 
lit 7 A^ff^ffl^fc^tfc'^T, /— «f yfu -y h 

^-tf-i/H ym^mmn^rco com* 

5' G A A TTC CCC ATG 

A CTC AGA A 3' 

5' GCA CTG ACC AGA 

®JWiS*lfcJief*E c o R I , S a c I XmtX 

[0 0 5 5] ©gij^ G A D I I «e?*»ALfc p B 
luescriptllcOGADII lG?(DC*SiJ 

ft, t\s;-iy>f*yYx¥-mtLm. sac it* 
ffi©-e«j otBt feae? t ®xw o tu b/cae? t * l 

igation Pack (B*^->SD fcE^T* 

<d®wm»^isu GAD I iae?*ffSL 

/Co 

®m4K*ttZl-i?yZ7mkLfcp E T 3 a-^ 
2-£E coRK S m a I T«L/ctlL flK'J 2/ftffc 

©©-e^sb/cGAD i la&ftCrfNHtnfc^^ 

Ligation Pack (H*^-^ 



WP9-2 0 3 7 3 4 
18 

iimitwsififcLTCADi iae 
^j^tasnfco ctiiOGADi iae?*ffl^5c 

[0053] (6) ^ m^-fu-ym^x.'mm 
mi(Dz. xmub mmn^xtD P 0 1 y a r n 

y^v-tf-^3 ymczmmn-itco mz®3K 

M3X\ GAD I ImRNAOfiSfciiVf/^K 
^EPT^LTV^o COHiO, 5§»|k:#^GA 

d i iae?©ws*tito' i M?.n§ci:^WBi!t/co 
en .to. gad 1 1 m&?m^xmm<Dm<D 
mmmmx-hzct, t&tom&mmm&m 
x&zztmmbfco 

[0 0 5 4] <WM$l 4 > G A D I IS&fltQRS 
1 . G A D I I afii^ilg 

(1) mm^t-vm 

GAD I lMl5?£0 4&c*£tl£tX^>*y^£i# 
ALfcp E T 3 a^**~fcfi#&A,fc, UTfc*©ff 

HMI2<D2. TffKL/cGADI I 
f$AL/cp B luescr ipt I I PC 
R& (^Current protocolsin m 
olecular biologyj chapter I 
5{CfBS0 (CiO, 3W>S (1) (2) coiiSE 

jyo^-fv-s/a^T, gad i iae?©^-*?- 

*->*»*3- Kf5JaSE5iJ©t9K EcoRI^ 
GCT GAC TCA AAA CC 

• • -a (i) 

A A T GGC AC 3' 

• • ■£ (2) 

±mmmx-(D^z-icffikttnrcAfc?mm 
a. Mxm<Dmm\mmixfiirc 0 

(2) GAD I I1{5?<DA1P1S 

GAD I iMG^ffi^A./c'^X^ F* fMole 
cular Cloning Second Edit 
ionj chapterl {CfaicW^aTAllSL 

fto 

[0 0 5 6] 2. GAD I HSIOM 

( 1 ) A~mMMLfc~?yXS. F^TvSISB L 2 1 (DE 
3) pLy s Slzmktfco 

(2) m±mm7y\£~yi)yi OOjig/mK 
7L7i-3-;1^2 5 fi g/m 1 £#trL BigifeT'igg 
U ftmttm K-y^Tyg) T«6O0nm<D 
Sg-TJ-0. 5Cft^mjS7I PTG£0. 5mMtc4 

5«t?icinA, gad i immmmmzfiiko 

Hfofc (8 0 0m 1 x 5*) 0 
[0 0 5 7] 3. GAD I I IfiftOftS! 
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(1) 2iifiBi& m^mic^mmm^ i y 

sis Buffer (1 OmM T r i s-HC 1 
pH7. 9, 10% Glycerol, 0. 5M 
NaCl, 0. 1% NP40, 5mM 2-Me 
rcaptoethanol, ImM PMSF)£ 

Ls Beckman Optima XL-80£$ffi 
U 50. 2TlD-^-TM 80 0rpm, 4°CT1 

(2) ±»*W0, lM-T5^!/-;KpH 10 
7. 5) mm&l 0mMK4S«t3K*n^ N i -7 

o) mmznmshv-^tt. 2 x s d svy?>i^ 

V 7 7-iil«L, 3 ftRMUMcfp Tf*-f ;VL 
fcft, 1 0%SDS-PAGESmi*iltcMt, ^7Vi/ 
-7UU7>h7;U-Tf»&Lfci:C5, 5 6kDttjfi 

fc/onffsin, tisnftiasA^GADi igejtr- 

[00 5 8] (4) *fcaofc»SGADI lSa«* 20 

(3) £H«fc2xSDS-9->7°/WW77-T« 
U 5 mmWiO 10%SDS-PAGE %W$(Sfc. 

tm$T'ik J fJl* 4 TC t T 0 . 2 5 MCO K C 1 T* 
3 0#H»&«fTofc. 

(5) 5 6kD^jfi<oa<*fe?nifciWO/^F%* 

(6) /W*5vFtt!!«!)tr/M 2 2xU*hnx'J 
a - *-*ffllf \ OdftWK*ic!£0 '20mAT'8 Rffflg 
SKOiSfflSffofe. 30 

(7) «ffl«tlfcga**KxU^haxya-*-0 

[0 0 5 9] <^WJ5>KGAD I I Jnft<D$ttS 
ITCurrent protocols in mol 
ecular biologyj chapterl KM 

$xG A D I iStft^ffi^fTtjfco «TE*4)£££* 

to 

( 1 ) MBffl 4 T'fffi • *SS LmmmfaG A D I I 40 
iag£ 10%SDS-PAGE USffiMk* B*x^ 
F-ttS<7)-fe5 F^^fls^Sl (*-/I/§«) fcfflW* 
l£aypy>7v> U'J#7ttf{) fcSaKOK?* 

[006 0] (2) fCi IESv-y h<Dlflljf^50 
fg, 10 0{g, 2 5 OfSRtf 5 0 OflgJC, HMUlO 

1 . XU® Lrdftm y V Ojfiirf * 2 5 0 fg, 5 0 0 
fg. 5 0 00fg, 1 0 00 0{g£3%7+i^;l/??M 
T*#S?U ffl*SJAf*GAD I I gaStfK?*tlfey 50 
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^xm-t LxThii v 7**7 7 z—gxmmznrc 

WyvhlgGmZBJStt. 5£5WK7/l/*U7* 
7772— tffcSS (NBT\ BC ID (±ttc7o/# 
I!) ) fcKlSStfMfiStffc. HS*HlfttfB2fc* 

to 

[0 0 6 1] Ml kit. Wgyy hVfamtDENm 

i-hwmmv v (2i) <Dif!iri^^n^tiG ad i 

BT*S5o HCC lfttfHCC 2«^tl?'ftfff?S^y F 
©b->TfeSo NormaiaEf77HDl/-yT' 

gad i immmmz^t^yFzmxm 
©ifuit ^ti^ti^^KG a d i immmztizct 

[0 0 6 2] HI Bti, jE%7vh(D!km5 0%JkX} 

1 0 0«fc*&RLfcfc<045tffcD E N^7*^^flf 
17 7 F^lfilit^5 0 0 O.fitflRfttf 1 0 0 0 OfS^ 
Lfct<D£WfftGADI IS&Kfcgf&S-&fc"7x 
72>7a>y h<oeS*^1-®T**So HCCiifffjS^ 
•yh«l/->T*i5t3, No rma HilEf v-y r-OU- 
yT-£3o 8#{±i&JR<g*££-fo GAD I i sane 

»A^tt, 1 0 0 0 OfiflCiiHRbTtiaft©ttffi««a» 

[0 0 6 3] 01 Ctt, EUt^y K*>lfil}t£&mcDE 
Nft^ftl, 3. 5Rtf7*^SiiSBf)ffi7«yK0lfil}» 
^WftlGADI lt6U&ZHrc7xZ*>7uy\> 
<D&%*£tmX&%o HCCB(fF«77 h<Db->f- 

No rma KiiESv-v KDU->T**So 
(iDENJS^(0^ji^a^T 0 GAD I I iaH« 
ffiS£*^> F££ftlT?llbT^o C£)0J;D. D 
E 1 T?fc*iG A D I I tt(*j&«ttta*n5 

[0 0 6 4] mziazjEtyv h^^mDEnm 
it>n mm v v ©iDiiso 2 5 o mmm 5 0 0 11 

i&IRT-Wigj&*^to 2 5 N#jEtt7*y F^ifii?t^2 5 
OteftJRLfcfcJO, 2 5Tff7*3HFJ6v'y r-Wtfaii£ 

2 5 0f5ft«?LfctO%g-fo 5 ON, 5 0TKO^T 

/c, P^^^rf 7n y h a-;b^^to G A D I II 

mmwzKtrtyvzmxftLx^Zo 

[0 0 6 5] cniOHFjffi^tSv-y FOifll^A^G 
A D I I SfiRfcSlS-rStiG A D I I iatt#ttHiT£*l 
SCfcjWitfiStlfc. tft*3-6» JnGAD I Iffifflft 

fi-rSCfc^UBC^Stifc. ISGADI Ifi 
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AD I IiafM^/c7xX*y7a-y McfcD, fix 

ad i iffltzmtzztK**). mm&zzt 
xh^xmmmm kv> i nas ce^tf, t hgy 

GAD I Ilfif?) £/8^3CfcT*g»ft0Hrffi (0flx. 

v>yMtmmzf. mmmxtx 10 

[0 0 6 6] #f?fg*£o^m *££fr6W5fr&<fc 
?\C1 OOOO^T'feSxGAD I iRfhWafflSftT* 

^latifflv^jb^fc^ ffl*^#GAD 1 1 mm* 

m^ttE L I S A#(DK^fiiftSfS^yfflLfdto77ffi 

r-fe o t t pskbf«<ox 7 v~-y rmmvM, % . 

[0 0 6 7] <H5S#J 6 > G A D I I «fi?cDffi»7> 
&HH&$0MB£& Rat MTN Blot 20 

tlT^S, 7? h&3a»E>po 1 yA RNA*7n-y 

hbtc^yyyyx^^ ccotyfyy* two 1 e 

cular Cloning SecondEditi 
onj pp7. 3-7. 84 Kftj«<0m RUM^M 
•jft^KWUKfle^GAD I I ae?7o-7£ffl^T 
/-■ tfy^n-y h/W7*^Vir->a>r<To/c 0 ffl 

Wcgad 1 1 »e?7a-70ftg#a*TieKs 

To 30 

(1) il«2T*pB luescriptl I ± \C<D & 

/cgadi rM&ttmmmnmicx, 

(2) zmk. mMmmmTfiu-xvimm* 

(3) (2) T'ftHLfcGADI ia&F£GENE 
C L E N E I I TM (7*3S/» *fflV*T»«Lfco 
[0 0 6 8] (4) HSLfcGAD I Ilfs?*?^^ 

A7°7^AKDNAv^Uy^7h (^-Uy#-v 
y/vCAB!) *ffl^TSn n n «iffl«l\ a-P3 40 
2dCTP (7VS/+A1!) ^fflV^T 32 P-dCTPtl 
HLfcGAD I iae?ya-7^^L/c 0 GAD I 
IlG?7°P-7OiS^0 5fc^to M5X\ GAD 
I ImRNA<a&S£jS*>OF*£WT*J§LTV5o 

MP^i^wiat, gad i imfc^mm. 

lOMti t fc^G A D I I Ifi? <D5ES©«lnA^ 
AD I IlGKfcffi^TJaGAD I iKft^ttffltSC 50 
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t x^mm^Bm* ty-=.y >fmmxh% ctw 
[0069] <mm 7 >kg a d 1 1 m<om 

1. KG AD I iKft^S! 

HMHT'ftS • HSLfcG A D I I Sfi«^ TA n t 
ibodies ALaboratory Manua 
1 J chapter 5taB®«^{CL/c^oT7+r^ 

CML, KG AD I imtmmbfco 

[0 0 7 0] 2. 7x7#y7a<yr- 
fCurrent protocols in mol 
ecular biologyj c h a p t e r 1£IE 

( 1 ) ^MiJ 4 T'fiHK • fftH Lfc G A D I I g&g** 
^a^y^V Wtt"a>P (5'J#7H) ) ±fc 
7x7£y7n>y r-£|fofc 0 

(2) *<0& KG AD I lKft?:^y77y±OGA 

di i£&ntmt<*tfc 0 -&mtLT7iw)7 

3*SlcR7/l/*U7*X7 7*~ t?*SK (NB 
T, BC I D (±t{c7a^**S) ) 

/to is**06K,T,t (0tf<oa^{iiaaoiHFi* 

HU ¥ffittkDTf*«. ) o M6X\ GAD I Ilfi 

mmz*t^yvzmx%Lx^z>, mfrzwz 

frZ&HC 5 6kD(CGADl IgSRO/^Ffrft 
HiStU ctUDKCAD I iK&tfGAD I I Sfi« 

[00 71] <»iJ 8 > G A D 1 I ia«OBFJSO» 

( i ) nmm 1 TM^fewaeit (d e 7 * 
m iE^BTKfflai^n^n 1 g * 5 m 1 <d 2 x s d 

S samplebuffer Xt^Jt^ XLfc'tg, 

( 2 ) &&ttijflL III 4 Tfifg Lfc GAD I 1*1 

2. 5%SDS-PAGESMft»li:frW-fc& 7x7 

■«aft*Rofcy;U%^v->-7'J U 7y H7;b-T 

[0 0 7 2] (3) Ml, WH^SL/cKGA 
DI Ittft*|fll!mi«fc®SJ*fco ^KfttLTT 
;!/* 'J 7^-77 7 ^—tr^Iii$nfcK7^ I g GK 
(**KfiS*s i5k:K7;l/*U7*X7r*— if*« 

a (nbi\ bc id mc7°utm) ) ^m^^ 

yaW^^MiJ 4 T'SiS! L/c G A D I I gai<D U- 

yxh%„ zz*i?y*y<Dtimf < 
t^s. m<Dis-y&m®.m\s-yx$>z> 0 m 
<DU-yttiEm y vmmis-yx&Zv m7X\ 
gad i iw&mm**t^yYzmx%Lx^ 



(13) #$¥9-2 0 3 7 3 4 

23 24 

^V-tr-i/ 3 y&<7)|g^tl5l«t, ff^ROTMlii SCfctfniaifc&So GAD I I SSS^ffl^T 

g-e^i^GAD 1 1 m&mvmmmmztifzo t& kg ad i ittftxtiGAD i i u^f*!*^*^ 

^»C^fflT*f SCt^fitSJtifeo [0 0 7 4] IH^JS^ : 1 

[0 0 7 3] ffl?"J<DfiS : 50 6 

rj»'?j]Jg] *%ffl<DG A D I I XSSati G A D I E5>J»S : 7 5 / » 

fflBFffiO^^V-^^^nrUfc&So Sfc, GAD I 10 E5»J<0££ : IfiS 

Met Ala Asp Ser Lys Pro Leu Arg Thr Leu Asp Gly Asp Pro Val Pro 

1 5 10 15 

Val Glu Ala Leu Leu Arg Asp Val Phe Gly He Val Val Asp Glu Ala 

20 25 30 

He Arg Lys Gly Thr Asn Ala Ser Glu Lys Val Cys Glu Trp Lys Glu 

35 40 45 

Pro Glu Glu Leu Lys Gin Leu Leu Asp Leu Glu Leu Gin Ser Gin Gly 

50 55 60 

Glu Ser Arg Glu Arg lie Leu Glu Arg Cys Arg Ala Val He His Tyr 
65 70 75 80 

Ser Val Lys Thr Gly His Pro Arg Phe Phe Asn Gin Leu Phe Ser Gly 

85 90 95 

Leu Asp Pro His Ala Leu Ala Gly Arg lie lie Thr Glu Ser Leu Asn 

100 105 110 

Thr Ser Gin Tyr Thr Tyr Glu He Ala Pro Val Phe Val Leu Met Glu 

115 120 125 

Glu Glu Val Leu Lys Lys Leu Arg Ala Leu Val Gly Trp Asn Thr Gly 

130 135 140 

Asp Gly Val Phe Cys Pro Gly Gly Ser He Ser Asn Met Tyr Ala He 
145 150 155 160 

Asn Leu Ala Arg Phe Gin Arg Tyr Pro Asp Cys Lys Gin Arg Gly Leu 

165 170 175 

Arg Ala Leu Pro Pro Leu Ala Leu Phe Thr Ser Lys Glu Cys His Tyr 

180 185 190 

Ser He Thr Lys Gly Ala Ala Phe Leu Gly Leu Gly Thr Asp Ser Val 

195 200 205 

Arg Val Val Lys Ala Asp Glu Arg Gly Lys Met lie Pro Glu Asp Leu 

210 215 220 

Glu Arg Gin He Ser Leu Ala Glu Ala Glu Gly Ser Val Pro Phe Leu 
225 230 235 240 

Val Ser Ala Thr Ser Gly Thr Thr Val Leu Gly Ala Phe Asp Pro Leu 

245 250 255 

Asp Ala lie Ala Asp Val Cys Gin Arg His Gly Leu Trp Leu His Val 

260 265 270 

Asp Ala Ala Trp Gly Gly Ser Val Leu Leu Ser Arg Thr His Arg His 

275 280 285 

Leu Leu Asp Gly He Gin Arg Ala Asp Ser Val Ala Trp Asn Pro His 
290 295 300 



04) m¥9 

25 26 
Lys Leu Leu Ala Ala Gly Leu Gin Cys Ser Ala Leu Leu Leu Arg Asp 
305 310 315 320 

Thr Ser Asn Leu Leu Lys Arg Cys His Gly Ser Gin Ala Ser Tyr Leu 

325 330 335 

Phe Gin Gin Asp Lys Phe Tyr Asn Val Ala Leu Asp Thr Gly Asp Lys 

340 345 350 

Val Val Gin Cys Gly Arg Arg Val Asp Cys Leu Lys Leu Trp Leu Met 

355 360 365 

Trp Lys Ala Gin Gly Gly Gin Gly Leu Glu Trp Arg lie Asp Gin Ala 

370 375 380 

Phe Ala Leu Thr Arg Tyr Leu Val Glu Glu lie Lys Lys Arg Glu Gly 
385 390 395 400 

Phe Glu Leu Val Met Glu Pro Glu Phe Val Asn Val Cys Phe Trp Phe 

405 410 415 

Val Pro Pro Ser Leu Arg Gly Lys Lys Glu Ser Pro Asp Tyr Ser Gin 

420 425 430 

Arg Leu Ser Gin Val Ala Pro Val Leu Lys Glu Arg Met Val Lys Lys 

435 440 445 

Gly Thr Met Met lie Gly Tyr Gin Pro His Gly Thr Arg Ala Asn Phe 

450 455 460 

Phe Arg Met Val Val Ala Asn Pro lie Leu Val Gin Ala Asp lie Asp 
465 470 475 480 

Phe Leu Leu Gly Glu Ala Gly Ala Ser Gly Pro Gly Pro Val Ser Cys 

485 490 495 

Phe Leu Ser Leu Pro His Pro Ser Ser Ala 
500 505 
[0 0 7 5] : 2 * &<o& : r*§I 

mm&z : 2 1 2 1 r-#D5/*- : mm 

mmm-.m * G*l®fl£:cDNA to mR N A 

mn 

CGCGCTCTGA ACCCGTCGTC TGAACCCTCT CTGAACCTTC CTGAAGCTGG AAGATTTCAC 60 
CCTC ATG GCT GAC TCA AAA CCA CTC AGA ACC CTG GAT GGG GAC CCT GTG 109 



CCT 


CTG 


GAG 


GCT 


TTG 


CTC 


CGG 


GAC 


GTG 


TTT 


GGG 


ATT 


GTC 


GTA 


GAT 


GAG 


157 


GCC 


ATT 


CGG 


AAG 


GGG 


ACC 


AAT 


GCC 


TCT 


GAG 


AAG 


CTC 


TGC 


GAA 


TGG 


AAG 


205 


GAG 


CCT 


GAA 


GAG 


CTC 


AAG 


CAG 


CTG 


CTG 


GAC 


TTG 


GAG 


CTG 


CAG 


AGC 


CAG 


253 


GGC 


GAG 


TCT 


AGG 


GAG 


CGG 


ATC 


CTG 


GAG 


CGC 


TGC 


CGG 


GCT 


GTG 


ATT 


CAT 


301 


TAG 


ACT 


GTC 


AAG 


ACT 


GGT 


CAC 


CCC 


CGG 


TTC 


TTC 


AAC 


CAG 


CTC 


TTC 


TCA 


349 


GGA 


TTA 


GAT 


CCC 


CAT 


GCT 


CTG 


GCC 


GGG 


CGC 


ATC 


ATT 


ACG 


GAG 


AGC 


CTC 


397 


AAT 


ACC 


AGC 


CAG 


TAC 


ACA 


TAT 


GAG 


ATT 


CCC 


CCC 


GTG 


TTT 


GTG 


CTC 


ATG 


445 


GAA 


GAG 


GAG 


GTG 


CTG 


AAG 


AAA 


CTC 


CGT 


GCC 


CTT 


GTG 


GGC 


TGG 


AAC 


ACT 


493 


GGG 


GAT 


GGG 


GTC 


TTC 


TGT 


CCT 


GGT 


GGT 


TCC 


ATC 


TCT 


AAC 


ATG 


TAC 


GCC 


541 


ATA 


AAC 


CTG 


GCC 


CGC 


TTT 


CAG 


CGC 


TAC 


CCA 


GAC 


TGC 


AAG 


CAG 


AGG 


GGC 


589 


CTC 


CGG 


GCC 


CTG 


CCA 


CCC 


TTG 


GCC 


CTC 


TTC 


ACT 


TCA 


AAG 


GAG 


TGC 


CAC 


637 


TAC 


TCC 


ATC 


ACC 


AAG 


GGA 


GCT 


GCT 


TTT 


CTG 


GGA 


CTT 


GGC 


ACC 


GAC 


AGT 


685 


GTC 


CCA 


GTG 


GTC 


AAG 


GCT 


GAT 


GAG 


ACA 


GGG 


AAG 


ATG 


ATC 


CCT 


CAC 


GAT 


733 


CTG 


GAG 


ACG 


CAG 


ATC 


AGT 


CTG 


GCA 


GAG 


GCT 


GAG 


CGC 


TCC 


GTC 


CCA 


TTT 


781 


CTC 


CTC 


ACT 


GCC 


ACC 


TCT 


GGT 


ACC 


ACC 


GTG 


CTA 


GGG 


GCC 


TTT 


GAC 


CCC 


829 


CTG 


GAT 


GCA 


ATT 


GCC 


GAT 


GTT 


TGC 


CAG 


CGT 


CAC 


GGG 


CTC 


TGG 


TTA 


CAC 


877 


GTG 


GAT 


GCC 


GCC 


TGG 


GGT 


GGG 


AGC 


GTC 


CTG 


CTG 


TCC 


CGG 


ACA 


CAC 


ACG 


925 


CAT 


CTC 


CTG 


GAT 


GGG 


ATC 


CAG 


AGG 


GCT 


GAC 


TCC 


CTG 


GCC 


TGG 


AAC 


CCT 


973 



(15) 



27 



ftB8¥9-2 0 3 7 3 4 
28 



CAC AAG CTT CTC GCC GCG GGG CTG CAG TGC TCT GCT CTT CTT CTC CGG 1021 

CAC ACC TCG AAC CTG CTC AAG CGC TGC CAC GGG TCC CAG GCC AGC TAC 1069 

CTC TTC CAG CAA GAC AAG TTC TAC AAC GTG GCT CTG GAC ACC GGA GAC 1117 

AAG GTG GTG CAG TGT GGC CGC CGC GTG GAC TGT CTG AAG CTG TGG CTC 1165 

ATG TGG AAC GCG CAG GGT GGG CAA GGG CTG GAG TGG CGC ATC GAC CAG 1213 

GCC TTT CCT CTC ACT CGG TAC TTG GTG GAG GAG ATA AAA AAG CGG GAA 1261 

GGA TTT GAG TTG GTC ATG GAG CCC GAG TTC GTC AAC GTG TGC TTC TGG 1309 

TTT GTG CCT CCC AGC CTG CGG GGG AAG AAG GAG AGC CCA GAT TAC AGC 1357 

CAG AGG CTG TCT CAG GTG GCC CCT GTG CTC AAG GAG CGC ATG GTG AAG 1405 

AAG GGA ACC ATG ATG ATC GGC TAC CAG CCC CAT GGG ACC CGG GCC AAC 1453 

TTC TTC CGA ATG GTG GTG GCC AAC CCC ATA CTG GTC CAG GCC GAT ATA 1501 

GAC TTC CTT CTG GGC GAG GCT GGA GCG TCT GGG CCA GGA CCT GTG AGC 1549 

TGC TTC CTC TCT CTG CCC CAC CCA AGC TCT GCA TAAGCTCCTG GGTTCCCAAA 1602 

AGCGACCTTT CTAGGAAACA GTGGCCTTGA CTGTGTGAGC CCCCACACAC TAACTCTCCT 1662 

AGCTAAGTAT TGGCTGCCAG ACGGTGTCTA AGCACACTAC AGTCTGTTCT TACGAAATGT 1722 

GCTTCTTTTA AGTCGGTCAT AGTGGTACAC ACCGTTAATA CCAGCACTGG GGAGGCAGAG 1782 

GCAGACACAA GCAGATCTCT TGACTTTGAG GCCAGCCTGG TCTACAGAGC TGGCCTACAC 1842 

AGAAAAAAAA CCTGTCTCAA AAAAAAAGAA AGGAAGGAAG AAAGAAAGGA AAAGAAAGAA 1902 

ATATTTTTCA TTAAGATTAT GTCTATAAAA AATTGTTATT AATATGAGAC ATATGGTACG 1962 

ATGTATTAAG AAAGCTAGAT ATGGGGGTTG GGGATTTAGC TCAGTGGTAG AGCCCTTGCC 2022 

TAGGAAGCGC AAGCCCCTGG GTTCGGTCCC CAGCTTCGAA AAAAAGGAAC CACAAAAAAA 2082 

ACGGCCCGCT CTAGAACTAG TGGATCCCCC CGCCTGCAG 2121 
[007 6] £§ 0 

[01] HI Afi. iE1&7yh<DiSam£fftm>yh<Dtii. 
»*WetlGADI l&&Xt&&tt1&x**y 
7uyhff)%%*m-mx-$>Zo 01 BH\ E%7>vh 

fcO**tl*tlGADI IgSKfcEJ&StffctfxX* 
yfay h©tS£4$*H?**o H 1 Ctt, Etv-v 30 
h©Jliltlia&tffcDEN»#fcK 3, 5RV7t>m 

mmm?v bfom^nmc ad 1 1 tRfcz-e 
[gi2] j£#7-y torn tmmv b<om<o^mf& 

[0 3 ] iEftlffliRtf JJfifiOm R N A fCOlr'T, GAD 

m 4 ] mmm 4 mmmm 6 ?-m l/c P e t 3 a ^ 40 
fifi-zmmmzo 

[05] gad i imiK^mm-mmmmv 



[06] fi^MftGAD I IgfiSHnGAD I 1 tfL 

&£%fc&$'&rcV x7.fi y?uy noes*^tHf 



[07] yybmfrZmbttGkDl IlfiMifix 

gad i m^t^m^rc^xxfiyyuybm 

[00 7 7] 

lEtra^mRNACDP-y 
DEN&51 zmWkVRWfOmKK k<»\s-y 

DENS^-2 AwmmmomRu k<T>\,-y 

D E N 4 8 nrmm m<D m R N A b- > 
D E 1 Afl&OBfllOmR N A^U-> 
DENfi^3*flftOffF«W)mRNA©U--^ 
DENfi^5*^«<OfffjifiOmRNA<Dl/-y 
DENa^7*^^OflFJfi©mRNA(DU-y 
GAD I ImRNA0/*yF©fiE! 
'L^dmRNACQU-y 
ggcOmRNAODb-y 
ISIl<DmRNA<DU-y 
fftOmRNAClz-y 
ffF^OmRNAOU-y 
#JS®5<D I mRNACDU— > 

3 9 : WH©mRNAcDU-y 

4 0 :H10mRNA(Db-y 




7D> h<^—i/(DM% 

(sDint.ci. 6 mism ffmmm fi mmmpft 

II A 6 1 K 39/395 A 6 1 K 39/395 E 

T 

C0 7H 21/04 C0 7H 21/04 B 

C 1 2 N 1/21 C 1 2 N 1/21 

15/09 Z N A C 1 2 P 21/02 C 

C 1 2 P 21/02 21/08 

21/08 7823-4 B C 1 2Q 1/68 A 



(17) 
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C12Q 1/68 9282-4 B C12N 15/00 

(C12N 1/21 

C12R 1 : 19) 

(C 1 2 P 21/02 

C12R K19) 



